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STUDIES ON SPERMATOGENESIS IN SCORPIONS* 

I. Numbers of Chromosomes in Male Germ-Cells 
of Three Species of Scorpions 

Yoshiko Yoshida and Seiichi Toshioka** 

The present paper deals with the chromosomes of three species of scorpions, 
including two species, Ceniruroides vittatus and Buthotus famulus, of family Buthi- 
dae, and one species, Heterometrus gravimanus of family Scorpionidae. A survey 
of papers on this subject by other workers i.e. Sokolow (1913), Wilson (1916, 
1931, 1937) and Sato (1940) indicated that chromosome numbers in these species 
have not previously been studied. 

Materials and Methods 

Living specimens of Heterometrus gravimanus and Buthotus famulus were ob¬ 
tained from a commercial source in Bombay, India. Examples of the Texas 
scorpion, Ceniruroides vittatus, were sent from the Entomology Branch, Department 
of Preventive Medicine, Medical Field Service School, Brooke Army Medical 
Center, Fort Sam Houston, Texas. 

Testes of adult male scorpions were water treated by the Makino and Nishi- 
mura technique (1950), and immediately thereafter were fixed with Newcomer’s 
solution and stained with 5% Acetic Orcein, These preparations were placed 
on a slide, squashed with a cover slip, and sealed under the slip with paraflin. 
These testes preparations were then examined under oil-immersion at a magnifi¬ 
cation of 2000X. 


Results 


Heterometrus gravimanus 

Haploid chromosomes numbering 27 were clearly observed in both primary 
and secondary spermatocytes. These appeared as shown in Figure 1. 

♦Contribution from the Department of Entomology, 408th Medical Laboratory, United States 
Army Medical Command, Japan. This research was supported financially by the United 
States Army Medical Research and Development Command, Office of the Surgeon General. 
Washington, D.C. 

♦♦Respectively : Entomologist and Supervisory Entomologist 



( 2 ) 



Fig. 1 Heterometrus gravimanus 
Chromosomes in metaphase-primary spermatocyte. 

Buthotus tamulus 

Haploid chromosomes, 12 in number, were seen in both primary and secondary 
spermatocytes. The diploid number of 24 chromosomes was observed in sperma- 
togonial cells near the testis wall. Figures 2 and 3 are drawings showing both 
the haploid and diploid conditions. 



Fig. 2 Buthotus tamulus 
Chromosomes in metaphase-primary spermatocyte- 



Fig. 3 Buthotus tamulus 
Chromosomes in metaphase-spermatogonial cell. 

Centruroides vittatus 

Primary and secondary spermatocytes, without exception, showed 11 haploid 
chromosomes at metaphase. The diploid number, 22 chromosomes, was observed 
in spermatogonial cells. Both conditions are shown in Figures 4 and 5. 




Fig. 4 Centruroides vittatus 
Chromosomes in metaphase-primary spermatocyte. 
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Fig. 5 Centruroides vittatus 
Chromosomes in m eta phase-spermatogronial cell. 


Discussion 

Although there are relatively few papers dealing with scorpion chromosomes, 
a rather suprising variation in numbers has been reported. In some instances 


Table I Chromosome Numbers in Scorpion Male Germ-Cells 


Species 

Chromosome Numbers 

Authority 

2n 

n 

Family Buthidae 




Isometrus maculatus 

12 

h Cl')** 6 5 ill)** 

*Piza 1947 

Tityus mattogrossensis 

20 

10 s (I, II) 

U 

u n 

— 

14. 9, 8S (11) 

II 

Tityus serrulatus 

12 

— 

If 

Tityus trivittatus 

14 

S (I) 7 8 (II) 

♦Piza 1948 

Mesobuthus eupeus 

about 22 


Sokolow 1913 

iButhus) 




Mesobuthus martensit 

24 

12 S (I. 11) 

Sato 1940 

iButhus') 




Centruroides exHicauda 

26 

13 5 (I) 

Wilson 1916. 1931 

Tityus bahiensis 

6 

3 5 (I, II) 

♦Piza 1937, 1941, 1943, 
1944, 1946, 1957 

tt n 

7 

1 heptavalent, 

5 (I) 3, 4 5 (II) 

♦Piza 1948 

ft ft 

10 

5 5 (I, II) 

ff 

If II 

20 

10 5 (11) 

u 

Family Scorpionidae 




Opisthacanthus rlatus 

about 60-62 

— 

Wilson 1916, 1931 

Scorpio occitanus 


22-28 5 (I) 

♦Carnoy 1885 

Family Bbthriuridae 




Bothriurus sp. 

36 


♦Piza 1947 

Family Chactidae 




Euscorpius carpathicus 

70-34 

28-40 5 (I, 11) 

Sokolow 1913 

Family Vejovidae 




Hadrurus hirsutus 

about 100 

about 50 8 (I) 

Wilson 1931 

Veiovis boreus 

about 100 

about 50 5 (I) 

u 

1 


* Papers by Piza and Camoy were not available for study. Authority for all 
results attributed to these workers was Makino (1956), , 


** In all citations the number I indicates primary spermatocytes and II indicates 
secondary spermatocytes. 
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different numbers of chromosomes have been described for the same species of 
scorpion by the same investigator i.e. for Tityus hahiensis as reported by Piza 
(1937, 1941, 1943, 1944, 1946, 1947, 1948). These reported variations were un 
doubtedly due to differences in technique and perhaps in condition of available 
study material. 

Results obtained by earlier workers on this problem are summarized in 
Table I. 


Acknowledgements 

This research was carried on in the Department of Entomology, 406th Medical 
Laboratory, United States Army Medical Command, Japan, with funds provided 
under United States Army Medical Research and Development Command Project 
No. YVOQ 44. Illustrations were prepared by Mr, Kei Daishoji of the Department 
of Entomology, 406th Medical Laboratory, United States Army Medical Command, 
Japan. The authors wish to express their appreciation to Lt. Col. H.L. Keegan 
for encouragement and advice, during the course of their studies. 

References 

1. Making, S. and Nishimura, K. 1950. Use of the Squash method and Water 

Treatment Technique for Study of Chromosomes. Kagaku, Tokyo, Japan 
20 (12) : 581-584. (in Japanese) 

2. Making, S. 1956. A Review of the Chromosome Numbers in Animals, p. 1-300. 

Hokuryu-kan, Tokyo, Japan, (in Japanese) 

3. Sato, L 1940. Studies on the Cytoplasmic Phenomena in the Spermatogenesis 

of the Oriental Scorpion, Buthus mariensH, with Special Reference to the 
Structure of the Chondriosome Ring and the Dictyokinesis. Joum. Sic. 
Hiroshima Univ., Series B, Div. 1, yol, 8, Art. 1 : 1-116, plates XI. 

4. SoKGLOW, 1.1913. Ueber die Spermatogenese der Skorpione. Arch. f. Zell- 

forschg., Bd. 9 (3), S. 399-432. 

5. Wilson, E.B. 1916. The distribution of the chondriosomes to the spermatozoa 

in scorpions. Proc. Nat. Acad. Sci. 2 : 321-324. 

6. Wilson, E.B. 1931. The distribution of sperm-forming materials in scorpions. 

Joum. of Morph. 52 : 429-464. 

7. *Carnoy, B. 1885. 

8. *PiZA, S. de Toledo. 1939, 1941, 1943, 1944, 1946, 1947, 1948. 

* Cited in Making (1956)—(Number 2 in this reference list.) 



